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Video game play is becoming an increasingly social 
experience, yet we have little understanding of how social 
and solitary modes of play differ in terms of the player 
experience or interact with player wellbeing. An online 
survey (n = 446) collected data on players’ current mode of 
play, their game play experience, social capital gained from 
game play and wellbeing. The results indicate that social 
and solitary players differ in terms of degree of autonomy, 
presence and relatedness experienced, while the different 
types of social play are associated with differences in 
relatedness and social capital experienced. Different 
predictors of wellbeing were also present across solitary 
and social player samples. People who play games on their 
own experience greater wellbeing when experiencing in-
game autonomy. Social players experience greater 
wellbeing when playing with strangers, and when 
experiencing in-game bridging social capital. All players 
experienced increased wellbeing with age and decreased 
wellbeing with greater amounts of play. 	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INTRODUCTION 
Video games offer entertainment choices spanning solitary 
play to social play in a range of contexts. Yet while social 
interaction has been touted as the main reason that young 
adults play, the solitary play is still reportedly more 
common in the Australian context [1]; and in the United 
States only 39% of the most frequent gamers play social 
games [2].  The common perception of the social isolation 
of solitary gamers paired with concerns regarding the 
impact of games on mental health, leads to us ask, does 
mode of play actually impact on a player’s wellbeing?  
In tandem there is a need to better understand how the 
differing aspects of social play impact on wellbeing. 
Individuals can play with others that they know and don’t 
know, competitively or cooperatively, in a range of settings 
and in diverse combinations. Thus game play becomes a 
site of complex social interactions with the potential to 
strengthen and reinforce relationships, and positively 
influence sense of self.  
The current research seeks to address gaps in our 
understanding of the differences between social and solitary 
video game play, how social modes of play differ, and the 
factors impacting on player wellbeing for both social and 
solitary players. By providing evidence of the differences 
between modes of play in terms of the player experience 
(defined herein as the subjectively and objectively 
measured emotional responses to playing video games) and 
the predictors of wellbeing, this research contributes to our 
understanding of what may motivate choice of play mode 
and what benefits may follow. By focussing on social and 
solitary modes of engagement with technology it also 
contributes broadly to computer-human interaction and may 
be pertinent to those working in computer-supported 
collaborative work environments.  
RELATED WORK 
Game play and wellbeing 
Wellbeing refers to the subjective indicators of mental 
health, e.g. happiness, positive relationships with others,  
and vitality [3, 4]. Video game research has found 
numerous links between game play and aspects of 
wellbeing. For example, low levels of video game play 
have been associated with closer family relationships and 
greater self-esteem compared to no play [5].  More recent 
research has found that light game play (<1 hour daily) was 
associated with higher life satisfaction and pro-social 
behaviour, and less externalising and internalising of 
problems compared to no game play, while high levels of 
play (>3 hours daily) was associated with the opposite 
(compared again to no play) [6]. Current studies also 
indicate that game play can provide gateways through 
which players can form meaningful relationships [7], and 
experience positive changes in mood [8]. Game play has 
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also been found to be useful as a means of recovery and 
recuperation from work-related stress and fatigue [9], 
particularly for those low in social support [10]. In terms of 
personal traits, emotional stability has been found to be 
positively correlated with the experience of competence in 
game play [11]. Additionally, a study of internet use and 
online play found that extroversion predicted meeting 
someone new online, a sense of community online, less 
time online, and less loneliness [12].  
Broader conceptions of mental health that unify its 
components into a sense of total wellbeing, such as is 
captured by the Mental Health Continuum [13], are also 
finding a place in video game play research, and certain 
game play experiences have been found to positively 
predict overall player wellbeing [14]. In parallel, game play 
research employing self-determination theory (SDT) 
examines how the psychological needs of autonomy, 
competence and relatedness may contribute to player 
wellbeing. The Player Experience of Need Satisfaction 
Scale (PENS) [15] applies SDT to game play, with the 
addition of measuring player presence and the perception of 
intuitive controls. Ryan and colleagues applied the PENS 
across a series of studies [15]. They found that changes in 
mood and self-esteem were associated with experiences of 
autonomy, while experiences of competence accounted for 
positive changes in vitality. While relatedness was not 
found to account for any changes in mood, more recent 
research applying the PENS to a broader range of game 
play experiences has found relatedness to positively predict 
player wellbeing [14]. This suggests the necessity of 
investigating social modes of play as a potential factor 
influencing player wellbeing.  
Mode of play and player experience 
Mode of play is herein inclusive of solitary play and all 
social modes of play. While a range of social player 
typologies exist, for example, using player mentality to 
categorise social players [16] or numbers of participants 
and interaction patterns [17], the current study focusses on 
player experience and the following interactions: solitary 
play as opposed to social play [18-21]; play with familiar 
others as opposed to those who play with strangers [20, 22]; 
competitive play compared to cooperative play, and 
combinations of both [19, 23, 24].   
Social and solitary play  
There is evidence that solitude plays an important part in 
human wellbeing - providing opportunities for actual and 
mental freedom from obligations, for creativity, 
imagination, self-transformation, and by changing the very 
way that we think [25]. It seems likely that solitary game 
play would also provide these opportunities, which is 
supported by research finding game play is associated with 
recovery from work-related stress [9, 10]. Experimental 
game play research, which typically utilises solitary game 
play, has also found links between solitary video game play 
and improved wellbeing [8, 15]. Ryan and colleagues’ [15] 
studies in particular, indicate that experiences of autonomy 
and competence can positively predict post-play mood in 
both solitary and social settings. 
That opportunities for wellbeing might also differ across 
solitary and social contexts is supported by research into 
player experience. For example, Lim and Reeves’ [19] 
experimental study using World of Warcraft, a massively 
multiplayer online role-playing game (MMORPG), found 
that greater presence was experienced when participants 
believed they were playing with a human teammate 
compared to playing with a computer-controlled teammate. 
This is supported by a series of experiments using three 
different games (WoodPong, Midtown Madness 2 and 
MarioKart Wii) which found greater immersion, when 
players perceived the opponent to be human as opposed to 
computer-controlled [21]. This was expanded upon in an 
experiment contrasting play of both a violent and non-
violent game (Duke Nukem Advance and Super Monkey 
Ball Jr. respectively) against a friend, stranger and the 
computer, which found that play with a human elicited 
greater presence, engagement, sense of threat, challenge, 
and physiological arousal than play with a computer [20]. 
Though presence and immersion are not interchangeable 
terms they both represent a deep engagement with game 
play, which these studies show to be greater in social than 
solitary play. 
Finally, an experiment contrasting cooperative play of a 
bowling game (Brunswick Pro Bowling) with solitary play, 
found significantly greater levels of relatedness in the social 
condition than in the solitary condition [18]. Though it may 
seem that solitary players would necessarily have no 
opportunity for experiences of relatedness, it has been 
suggested that feelings of relatedness may be generated 
through interaction with non-player characters [15]. Of 
interest is whether the choice of games used in all of these 
studies had an impact on the results, as games that allow 
people to play with or against other players may differ from 
games that are played in a truly solitary manner (e.g. an 
action-adventure game were the player-controlled avatar 
has a different status to the non-player characters and 
multiplayer is not possible).   
Familiarity  
Research exploring the social aspects of play has 
demonstrated that whom individuals play with can influence 
their emotional state. Because games provide opportunities 
for play with strangers via online game play, as well as play 
with friends and family both in co-located settings and at a 
distance, game play opens up opportunities for both forging 
new connections and sustaining long-term relationships. 
Thus they can become a site of intersection between social 
exploration and relationship maintenance, as well as 
challenging and immersive play. That this may impact on 
player experience is demonstrated by research contrasting 
play with familiar and unfamiliar others. For example, 
Ravaja and colleagues’ study [20], mentioned earlier, found 
that playing against a friend elicited greater presence, 
engagement and physiological arousal compared to playing 
against a computer or a stranger. This was expanded upon 
by Gajadhar, De Kort and Ijsselsteijn’ study, utilising 
WoodPong, which found that greater social presence was 
experienced when the other player was a friend as opposed 
to a stranger [22], suggesting that play with a stranger is 
closer in experience to playing alone.  
Type of interaction 
In current recreational video games players have the chance 
to compete directly against each other or indirectly for 
resources or displays of accomplishment. They may 
cooperate in teams where either team may be a collection of 
game-generated characters, humans, friends or strangers 
competing against others or against the game.  
How people interact with each other has been found to  
influence both the player experience and post-play affect. 
For example, when the other player was perceived to be 
computer-controlled, cooperative play has been found to 
generate higher levels of presence and positive affect than 
competitive play [19]. Interestingly, when the player was 
perceived to be human, no significant difference was 
registered. In this instance, competitive play involved a duel 
in World of Warcraft against the other character, while 
cooperative play involved trading for items with the other 
character. This contrasts with a series of studies where 
cooperative play was team play (pairs of participants) of 
either a first-person shooter, Far Cry, or a demolition derby 
simulator, Flat Out [23]. This study found that cooperative 
play, relative to solo play, was found to increase social 
cohesion and trust, which led to increased cooperative 
behavior. Finally an experiment contrasting cooperative, 
competitive and solo play with friendly and unfriendly 
confederates in a sports game (Madden ’08), found that the 
greatest game enjoyment was displayed in the friendly 
competitive play condition compared to all other 
combinations [24]. This study advances the scope of the 
study of interactions between game players by directly 
acknowledging the impacts of communication.  
While these studies each describe differences in the player 
experience due to the quality of the social interaction, it is 
not possible to know whether the patterns of results would 
extend beyond the tested video games or genres. They also 
illustrate the challenges of representing competitive and 
cooperative play in the experimental methodology, when 
the way these are enacted may differ across game genres.  
Social capital and games 
Putnam [26] describes social capital as social networks and 
their reciprocal processes, and distinguishes two key 
components - bridging social capital and bonding social 
capital. Bridging social capital is seen as inclusive links 
between individuals of different social networks with broad, 
but not deep levels of connection. Bonding social capital 
refers to exclusive ties between individuals such as close 
friends and family, with stronger levels of support, if 
greater insularity. Thus the creation of social capital can 
result not only in positive feelings between individuals, but 
can act as a resource when emotional or practical support is 
needed [26]. This is supported in research finding that 
physical and social proximity, and familiarity amongst e-
sports game players were linked, via increased social 
capital, to increased offline social support [27]. 
Applying social capital to a survey of mostly MMORPG 
players found that problematic players (defined as 
demonstrating addiction-like behaviours) were significantly 
higher in online social capital and lower in offline social 
capital than non-problematic players and non-players [28]. 
Non-problematic players however, only had higher online 
social capital than non-players, with no difference between 
these groups in offline social capital. This suggests that 
high levels of online social capital in the absence of offline 
social capital can be associated with problematic play, 
while high levels of online social capital are not related to 
problematic play when social capital is also being accrued 
offline. Similarly, a study by Zhong [29] surveying 
MMORPG players found the amount of time spent playing 
was found to negatively influence both online and offline 
social capital. While MMORPGs provide ample 
opportunities to play alone, play with known others or play 
with strangers in both cooperative and competitive settings, 
Zhong’s study did not examine mode of play. Thus it is 
possible that at least some time was spent playing alone 
and/or with unfriendly others and this may account for the 
loss of social capital over time. This is partially supported 
by Shen and Williams’ study of MMO play, which found 
that while time spent playing predicted greater loneliness, 
playing with existing ties predicted less loneliness [12]. 
Taking into account familiarity between players and the 
type of interaction (competitive, cooperative, or a mix of 
both) may be key to understanding the part that social 
capital plays in relation to player wellbeing. These different 
social modes of play may in turn have their own distinct 
relationships to both bridging and bonding social capital, 
suggesting the satisfaction of different needs in play.  
The current research 
The overall aim of this study is to identify differences in 
solitary and social modes of play by surveying players of a 
wide range of video games. It seeks to build on previous 
research by providing greater detail regarding how different 
modes of play influence the player experience (in terms of 
need satisfaction), and the experience of social capital. 
Additionally, this study aims to explore the predictors of 
wellbeing for both those playing on their own, as well as 
those who play with others.  
Previous research has identified differences in player 
experience of those who play socially versus those who 
play by themselves, particularly in terms of the degree of 
presence experienced [19-21], and relatedness [18]. 
However, it is unclear how different modes of play interact 
with the psychological needs of autonomy and competence. 
This leads to our initial research question:  
RQ1a. What are the differences in player experience 
between social and solitary players?  
Looking at social play in more depth has also shown 
differences in player experience between those who play 
with strangers as opposed to with people they know [20, 
22], as well as between those who play competitively and 
cooperatively [19, 23, 24]. However, there is not enough 
information to determine how different psychological needs 
might be met by different modes of play. Thus:  
RQ1b. Looking only at social players, how do people who 
play in different social modes (e.g. with people they know, 
with strangers, competitively, cooperatively, or a mix of all) 
differ in terms of player experience? 
Examination of the impact of different social modes of play 
on social capital may provide further insights into the 
benefits of social modes of play. Research to date has only 
examined the impact of online play on social capital [27-
29]. Hence our next research question: 
RQ1c. Looking at all social players, how do people who 
play in different social modes differ in social capital 
derived from game play?  
Finally, while research has established some links between 
video game play and player wellbeing [5-12, 14, 15, 30], 
how this compares across solitary and social play is yet to 
be explicitly explored - leading to our final question:  
RQ2. What are the predictors of wellbeing for solitary and 
social players?  
METHOD 
Participants and procedure 
The desired sample size was 300 to 500 participants to 
allow for testing of the impact of individual predictors via 
multiple regression [31]. Data collection ran from 
September 2013 to February 2014. Individuals with an 
interest in playing commercially available digital games 
played on any device, aged 12 and above, were requested to 
complete an online survey.  The sample was recruited from 
the general public via advertisements in gaming forums, 
online social media, and an email list of participants from 
prior studies who had agreed to be contacted for future 
research. Respondents were also encouraged to pass the 
web link to the survey onto anyone they thought might be 
interested in participating (snowball sampling [32]). 
Respondents were asked to complete the survey with 
reference to their favourite game (that they were currently 
playing), referred to hereafter as the target game. 
Respondents were asked when they had last played this 
game and only participants who had played it during the 
last month were included in the analysis. A guided recall 
question (asking participants to describe details of their last 
experience playing the target game) was used to prime 
respondents before the player experience questions were 
presented. Participants had the opportunity to enter a draw 
to win one of two $100 gift vouchers at the completion of 
the survey.  
Measures 
Amount of play. Participants were asked to indicate the total 
number of hours they had spent playing the target game in 
the last month. 
Mode of play. Participants were asked how they most often 
played the target game (options: online with people you 
know; online with people you don’t know;  offline with 
people you know; offline with people you don’t know; on 
your own). People who played socially were then asked if 
they most often played the target game in one of these 
ways: competitive multiplayer; cooperative multiplayer; or 
mixed competitive and cooperative multiplayer. 
Participants who indicated a mix of competitive and 
cooperative could then indicate on a 7-point scale how 
competitively or cooperatively they played, ranging from 
‘mostly competitive’ to ‘mostly cooperative’. Those who 
indicated 1, 2 or 3 were added to the competitive 
multiplayer group (now ‘mostly competitive’). Those who 
indicated 5, 6 or 7 were added to the cooperative 
multiplayer group (now ‘mostly cooperative’). The ‘mixed’ 
category represented an even mix of competitive and 
cooperative play (those who indicated 4).  
 To explore RQs1b and 1c, familiarity (playing with 
known or unknown others) and type of interaction 
(mostly competitive, mostly cooperative, or an even mix 
of competitive and cooperative play), were combined to 
create equivalent sized groups for the Kruskal-Wallis 
analyses. Groups with a relatively small number of 
cases were excluded, i.e., people who played mostly 
cooperatively with strangers (n = 15), or mostly 
competitively with friends (n = 16). The final groupings 
were: people who play mostly competitively with 
people they don’t know (Unknown-comp); people who 
play mostly cooperatively with people they do know 
(Known-coop); an even mix of competitive and 
cooperative play with both familiar and unfamiliar 
others (Mixed); or on their own (Solo).  
 To explore RQ2, social mode of play was dummy coded 
within two discrete categories for the regressions: 
familiarity and type of interaction. This allowed the 
authors to determine which social mode was more 
predictive of wellbeing. 
Psychological Need Satisfaction. The Player Experience of 
Need Satisfaction Scale (PENS) [15], is a validated 
measure of need satisfaction in game play, with subscales 
of autonomy (α = .755), competence (α = .748), relatedness 
(α = .744), presence (α = .880) and intuitive controls. It 
consists of 21 items, measured on a 7-point scale from “Do 
not agree” to “Strongly agree”, e.g. “I feel very capable and 
effective when playing”. Subscale items were averaged to 
create separate scores for each of the subscales. The 
intuitive controls subscale was not used. 
Social Capital. The Internet Social Capital Scale (ISCS) 
[33] is a validated measure of social capital in online 
contexts, which captures two kinds of social capital: 
bridging (α = .909) and bonding (α = .929). It typically 
consists of both online and offline versions, however the 
adapted scale captures social capital in all game play 
contexts, both online and offline. Non-gaming related social 
capital is not captured. It consists of 20 items in total, 
measured on a 5-point scale from ‘strongly disagree’ to 
‘strongly agree’, e.g. ‘Playing [target game name], I come 
into contact with new people all the time.’  
Wellbeing. The Mental Health Continuum Short Form 
(MHC-SF) [13] is a validated measure of emotional, social 
and psychological wellbeing, as well as providing a total 
wellbeing score (α = .901). It is comprised of 14 items, 
measured on a 6-point “Never” to “Every day” scale and 
asks respondents how often they have experienced certain 
feelings over the past month, e.g. “satisfied with life”. Only 
the total wellbeing score was used in the analyses. 
Data preparation 
A total of 478 participants aged 12 to 61 years attempted 
the online survey. Twenty-seven cases who didn’t provide 
responses beyond the name of the target game were 
excluded, as were four univariate outliers on the amount of 
play variable, and one case who provided two favourite 
game names and recounted two experiences in the prompt. 
The final sample was based upon data provided by 446 
participants aged 12 to 61 years (M = 28.05, SD = 8.017; n 
= 356 (79.82%) male; n = 86 (19.28%) female; n = 4 
(.90%) unstated gender; 69.8% Australian). Missing values 
were excluded pairwise (hence lower numbers are reported 
in some analyses).  
Total hours played, ranged from less than 1 to 200 hours 
(Mean = 33, Median = 20, Mode = 20, SD =  7.46). 
Amount of play was found to have a strong positive skew, 
so a logarithmic transformation was applied and the 
transformed variable was entered into the regressions. The 
assumptions of hierarchical regression were met.  
Statistical Analysis 
Analysis of the sample data was conducted using SPSS 
21.0. A series of Kruskal-Wallis tests were conducted to 
compensate for issues of non-normal distributions amongst 
some of the variables. These tested for differences in the 
player experience (autonomy, competence, relatedness and 
presence) between: 
 Solitary (n = 215) and social play (n = 137) - RQ1a 
 Competitive play with unknown others (n = 28), 
cooperative play with known others (n = 38), and mixed 
play (n = 40) - RQ1b 
- and additionally, for differences in social capital (bonding 
and bridging) between: 
 Competitive play with unknown others (n = 32), 
cooperative play with known others (n = 46), and mixed 
play (n = 42) - RQ1c 
Where appropriate, pairwise comparisons were performed 
using Dunn’s procedure with a Bonferroni correction for 
multiple comparisons [34], and the adjusted p values are 
presented. The similarity of the distributions of each group 
was assessed by visual inspection of a boxplot.  
Following this, two hierarchical regressions were 
performed to determine what predicted wellbeing for 
solitary and social players (RQ2). Correlations between the 
continuous variables were first examined (Table 1 and 2) in 
order to determine which of the key variables (PENS, 
ISCS) correlated with the DV. Only those that were 
correlated were entered into the regressions.  
The first regression was applied to solo players only. All of 
the PENS scales correlated with player wellbeing amongst 
this sample (Table 4). To control for demographics, and 
amount of play, the variables were entered in this order:  
1. Age and gender 
2. Amount of play 
3. Autonomy, competence, presence and relatedness 
The second regression was applied to social players only. 
Competence, relatedness and bonding social capital did not 
correlate with the DV and so were excluded from the 
 1. 2.  3. 4. 5. 6. 7. 8. 
1.Wellbeing -        
2. Age  .147 -       
3. Amount of Play -.134   .053 -      
4. Autonomy  .223* -.192* .106 -     
5. Competence  .108 -.041 .295** .432** -    
6. Presence  .272** -.096 .092 .589** .417** -   
7. Relatedness  .145 -.105 .297** .451** .348** .604** -  
8. Bonding   .132 -.148 -.014 .291** .100 .339** .553** - 
9. Bridging   .303** -.082 .302** .476** .350** .589** .683** .334** 
Table 1. Pearson correlations of continuous variables for social 
 
*p < .05, ** < .01. 
analysis. Mode of play was entered before the PENS and 
ISCS, across two steps (familiarity and then type of 
interaction) in order to parse out its effects and control for 
its influence. We were also interested as to whether social 
capital in game play would still have an influence on player 
wellbeing after accounting for psychological need 
satisfaction in game play. Thus, the following order: 
1. Age and gender  
2. Amount of play 
3. Play with known others compared to play with strangers 
(familiarity) 
4. Cooperative and mixed play compared to competitive 
play (type of interaction) 
5. Autonomy and presence 
6. Bridging social capital   
RESULTS 
Means and standard deviations of the continuous variables 
divided into solitary and social play are presented in Table 
3, and descriptive statistics for the wellbeing measure are 
presented in Table 4. 
Kruskal-Wallis tests: solitary vs. social play (RQ.1a) 
No significant difference between solitary and social play 
was found for experiences of competence in game play, 
X2(1) = .337 , p = .561. 
Autonomy scores were statistically different between 
groups, X2 (1) = 4.441, p = .035. Distributions of autonomy 
scores were similar. The autonomy median scores for 
solitary play (Mdn = 5.67) were greater for than that of 
social play (Mdn = 5.33).  
Relatedness scores were statistically different between 
groups, X2(1) = 10.527, p = .001. Distributions of the 
relatedness scores were dissimilar. The mean rank for social 
play (198.49) was greater than that of solitary play 
(162.49).  
Presence scores were significantly different between 
groups, X2(1) = 5.683, p = .017. Distributions of presence 
scores were also dissimilar. The mean rank for solitary play 
(187.80) was greater than that of social play (161.19). 
Kruskal-Wallis tests: social modes of play (RQ. 1b, 1c) 
No significant differences across the different social modes 
of play were found for autonomy, X2 (2) = 3.020, p = .221; 
competence, X2(2) = .554, p = .758; or presence, X2(2) = 
5.347, p = .069.  
Relatedness showed significant differences between the 
different social modes of play, X2 (2) = 17.725, p < .001. 
Distributions of the relatedness scores were dissimilar. 
Pairwise comparisons revealed significant differences 
between the unknown-comp (34.39) and mixed (54.54) 
scores (p = .023); between the unknown-comp and known-
coop (66.49) scores (p < .001); but not between mixed and 
known-coop.  
Bonding scores were significantly different between the 
different modes of play, X2(2) = 43.209, p < .001. 
Distributions of the bonding scores were dissimilar. 
Pairwise comparisons revealed significant differences 
between all three modes: between unknown-comp (30.25) 
and mixed (59.13) scores (p = .001), between the unknown-
comp and known-coop (82.79) scores (p < .001), and 
between the mixed and known-coop scores (p < .004).  
Bridging scores were significantly different between the 
different modes of play, X2(2) = 8.411, p = .015. 
Distributions of the bridging scores were dissimilar. 
Pairwise comparisons revealed a significant difference 
between the unknown-comp (48.09) and mixed (71.56) 
scores (p = .012) only. Comparisons with known-coop 
 Solitary play Social Play 
 Mean S.D. Mean S.D. 
Total wellbeing 43.11 13.00 42.12 13.95 
Age 28.56 8.30 27.35 7.42 
Amount of play 21.84 25.29 47.74 45.13 
Autonomy 5.53 1.21 5.25 1.29 
Competence 5.61 1.02 5.64 1.04 
Presence 4.01 1.38 3.67 1.29 
Relatedness 3.19 1.40 3.78 1.78 
Bonding SC - - 2.93 1.15 
Bridging SC - - 3.01 1.00 
Table 3. Descriptives for solitary and social play 
 1. 2. 3. 4. 5. 6. 
1. Wellbeing -      
2. Age .054 -     
3. Amt of Play -.103 -.054 -    
4. Autonomy .277** -.269** .167* -   
5. Competence .171* -.193** .036 .423** -  
6. Presence .195** -.264** .094 .509** .335** - 
7. Relatedness .215** -.222** .114 .357** .213** .619** 
*p < .05, ** < .01. 
Table 2. Pearson correlations of continuous variables for 
solitary play 
 Solitary play Social Play 
 Mean S.D. Mean S.D. 
Age < 27 years 41.49 13.45 41.16 14.03 
Age > 27 years 44.42 12.44 43.45 13.86 
Gender- female 43.84 12.13 44.60 14.09 
Gender- male 42.93 13.33 41.64 14.00 
Play with known 
 
  41.07 13.49 
Play with strangers   43.45 14.51 
Competitive play   41.07 15.37 
Cooperative play   42.40 13.46 
Mixed play   42.89 13.30 
Table 4. Wellbeing descriptives for solitary and social play 
(59.03) did not reach significance.  
Hierarchical regressions (RQ. 2) 
Solitary play 
The full model of age, gender, amount of play, player need 
satisfaction to predict wellbeing for solitary players was 
statistically significant, R2 = .144, F(7,188) = 4.53, p < .001. 
The adjusted R2 value of .112 at Step 3 suggests that 11.2% 
of the variability in wellbeing associated with solo video 
game play was predicted by this final model. The R only 
became significantly different from zero at the end of Step 
4, where the addition of the PENS to the model produced an 
R2 change of .131. Of the variables included in the final step 
only age, amount of play and the experience of autonomy in 
game play were significant. Amount of play presented the 
only negative relationship to wellbeing. Final model 
coefficients are displayed in Table 5. 
Social play 
The full model of age, gender, amount of play, player need 
satisfaction and social capital in game play to predict 
wellbeing for social players was statistically significant, R2 = 
.236, F(9,118) = 4.04, p < .001. The adjusted R2 value of 
.177 at Step 6 suggests that 17.7% of the variability in 
wellbeing associated with social video game play was 
predicted by this final model. The R became significantly 
different from zero at the end of Step 5, where the addition 
of the PENS to the model produced an R2 change of .11. Of 
the variables included in the final step only age, amount of 
play, playing with strangers compared to playing with 
familiar others, and bridging social capital significantly 
predicted wellbeing amongst social players. Amount of play 
presented the only negative relationship to wellbeing. Final 
model coefficients are displayed in Table 5. 
DISCUSSION 
In summary, autonomy and presence is greater for solitary 
players than social players, while relatedness is greater for 
social players than solitary players (RQ1a). Relatedness 
(RQ1b) and bonding social capital (RQ1c) are greatest for 
people who play cooperatively with known others, then 
mixed play, then competitive play with strangers (lowest). 
Bridging social capital is greatest for those who engage in 
mixed play, then those who play cooperatively with known 
others, then competitive play with strangers (RQ1c). The 
predictors of wellbeing for solitary players are age, amount 
of play, and autonomy, while the predictors of wellbeing 
for social players are age, amount of play, mode of play 
(familiarity) and bridging social capital (RQ2).  
Experiential differences 
In answer to RQ1a, solitary play is marked by the 
experiences of autonomy and presence, while social play is 
defined by experiences of relatedness. That solitary play 
should be marked by higher levels of autonomy than social 
play, suggests that play that is free of social obligation may 
allow the player to play at their own pace and in their own 
way. That solitary play is also marked by greater presence 
suggests that play undisturbed by social interaction (e.g., 
negotiating activities with friends or experiencing conflict 
with strangers), may facilitate more immersive game play. 
This may be because the player is more able to focus on 
narrative elements, if they are present. However this finding 
contrasts with previous research, which finds greater 
presence experienced in social play, compared to solo play 
[19-21]. These researchers however, did not use the PENS 
to measure presence and this difference may be the reason 
for the contrasting results in the current study. Additionally, 
the experimental method used in these studies [19-21] 
necessarily limits the type of game played and the length of 
time it is played for. In contrast, the survey method collects 
a range of freely chosen game play experiences, which may 
include longer amounts of play with games containing more 
immersive narratives, environments and characters. It is 
possible that being able to choose what game to play and 
how to play it (autonomy) impacts on the level of presence 
experienced. Alternatively, those who would choose 
solitary over social play may be pre-disposed to 
experiencing greater immersion. However the possibility 
that the method of study (survey or experimental) has its 
SOLITARY PLAYERS SOCIAL PLAYERS 
Step Variable B SE B β sr2 Step Variable B SE B β sr2 
1 Age .26 .11  .17* .025 1 Age .43 .16  .23** .049 
 Gender -.79 2.16 -.03 .001  Gender -3.58 3.43 -.09 .007 
2 Amount of play -4.82 2.13  .16* .023 2 Amount of play -8.65 2.78 -.27** .063 
3 Autonomy 2.87 .91  .27** .045 3 Play with known others -5.17 2.44 -.18* .029 
 Competence .79 .97  .06 .003 4 Mixed play -.70 3.00 -.02 .000 
 Presence -.08 .90 -.01 .000  Mostly cooperative play 1.55 2.82  .05 .002 
 Relatedness 1.55 .81  .17 .017 5 Autonomy 1.40 1.15  .13 .010 
       Presence .53 1.26  .05 .001 
      6 Bridging S.C.  4.64 1.54  .33** .059 
R2   .144 R2    .236 
F 4.530*** F 4.040*** 
Table 5. Regression coefficients for solitary and social players *p < .05, ** < .01, ***<.001. 
own impact on findings of presence or immersion, in 
contrasts of social and solitary play, argues for the use of 
diverse methodologies.  
The finding that relatedness is higher for social players than 
solitary players was anticipated and supported by previous 
research [18], however RQ1b and 1c, provided greater 
insight into the differences between social modes of play. 
Finding that experiences of relatedness decrease from 
cooperative play with familiar others, to mixed play, to 
competitive play with strangers (RQ1b) is intuitively 
supported. Warmth and trust would be both more likely to 
occur in play with familiar others as well as in cooperative, 
or partially cooperative settings. This is further supported 
by the fact that the pattern of ranking of the bonding scores 
(social capital associated with exclusive ties, e.g. close 
friends and family) aligned with that of the relatedness 
scores (RQ1c). Competition, by producing winners and 
losers necessarily creates conflict, which combined with a 
lack of familiarity may produce an active distrust of others. 
That the disconnect of competitive play may be mitigated 
by playing in a team, or by combining play with strangers 
with play with familiar others, would explain why mixed 
play is positioned in the middle. By supplying common 
goals, opportunities for both providing and receiving 
assistance, and facilitating communication regardless of the 
distance of the players, games provide a context in which to 
socialise. Combined with a lack of possible interpersonal 
conflict (associated with competitive play with strangers), 
this presents an excellent foundation for maintaining and 
consolidating pre-existing social networks, hence the 
highest levels of bonding and relatedness being displayed 
by people who play cooperatively with known others. 
Of interest, is that mixed play (both competitive and 
cooperative play with known and unknown others) showed 
the highest level of bridging social capital (links between 
individuals of different social networks with broad, but not 
deep levels of connection) (RQ1c). Being open to engaging 
in play with known and unknown others both competitively 
and cooperatively could bring these respondents into 
contact with players from a broad range of backgrounds, 
resulting in a widening of their social networks and 
potentially new friendships. Also, considering previous 
research that shows that playing in a team resulted in 
greater social cohesion and trust [23], it seems likely that 
some players in the mixed play category are experiencing 
increased interpersonal trust. This in turn, would assist the 
formation of relationships with unfamiliar others. Overall, 
this result suggests that the capacity of games to provide 
opportunities for collaborating and competing 
simultaneously, as well as connecting people over great 
distances via online play, means that people can extend 
their social networks via a shared passion for game play 
(and thereby experience improved bridging social capital). 
A more detailed measure of mixed play is indicated for 
future research. 
Predictors of wellbeing 
Distinct differences in the predictors of wellbeing for social 
and solitary players were found (RQ2). While the wellbeing 
of solitary players was influenced by psychological need 
satisfaction, social players’ wellbeing was influenced by 
mode of play and social capital. Both shared the finding 
that greater amounts of play predicted lower wellbeing and 
that wellbeing improved with age.  
Solitary play 
For solitary players, age, amount of play and autonomy 
presented as predictors of wellbeing. Though age is not a 
variable of interest, it has been noted in a previous study 
that player wellbeing increased with age [14] and the 
current study further supports that finding. Similarly the 
finding that greater amounts of play predict lower wellbeing 
is in line with previous research [5, 6].  
Our finding that autonomy is related to wellbeing for video 
game players is also in line with previous research [15]. 
That autonomy is the strongest predictor of wellbeing for 
solitary players, in tandem with it being a significant 
difference in the experience of solitary play and social play 
(based on the Kruskal-Wallis tests), suggests that this 
experience is a key benefit for engaging in play alone. It 
seems likely that the mental freedom of solitary play when 
experienced as a form of self-expansion may aid in the 
restoration of self [25]. Thus while autonomy is an 
experience potentially available to all video game players, 
the current research suggests that this experience and its 
associated benefits may be more accessible to, and perhaps 
desirable for, solitary players. Whether it is directly related 
to the need for relaxation or recuperation suggests a 
direction for future research. 
Social play 
For social players, age, amount of play, mode of play and 
bridging social capital are predictors of wellbeing, with 
amount of play the strongest. As was discussed in the 
previous section, the findings for age and amount of play 
are in line with other research in the field.  
That people who play with strangers were found to have 
higher wellbeing than those who play with known others is 
an unexpected result, which may be due to a range of 
factors. It is possible that this kind of play, being unfettered 
by social pressures, and offering individuals the chance to 
match with others that meet their skill requirements, offers 
the ideal conditions in which to experience the joys of 
winning and its concomitant boost to self-esteem. It is also 
possible that individuals seeking these experiences are 
already high in resilience or another psychological factor 
linked to wellbeing, such as being high in extroversion [12], 
or emotional stability [35]. Regardless, the link between 
play with strangers and greater wellbeing is a noteworthy 
finding and a key area for exploration in future research. 
This finding also suggests the need for greater detailing in 
our measurement of modes of play, as for example, 
individuals who responded as playing an even mix of 
competitive and cooperative play may be changing their 
game play on a session-by-session basis or regularly 
engaging in team-against-team play or some other 
combination of play, while those who played the target 
game with strangers may have also played at times with 
known others, though to a lesser degree.  
Finding bridging social capital as a predictor of wellbeing 
for social players suggests that widening one’s social 
networks and making new friends via game play, as in any 
other activity, is of benefit to one’s overall wellbeing. That 
relationships built or maintained via game play can be 
meaningful and provide a degree of social support is in line 
with previous research [7, 27]. Alternatively, this finding 
may also signify that these players are high in social 
competence and already robust in their sense of self. 
Further research is indicated to determine whether game 
play that widens social networks predicts greater wellbeing 
because of the concomitant benefits of this kind of play or 
because these players already exhibit higher levels of 
emotional, psychological and social wellbeing. Irrespective 
of causal direction however, this result suggests that video 
game play, when used by players to broaden social 
networks, is associated with increased wellbeing. This 
result is also partially supported by the other finding 
privileging play with strangers over play with known 
others.  Other methods (e.g. experimental) may provide 
insight regarding causality, while research that focusses on 
the motivations for play, or gamer mentalities [16], may 
provide greater context. 
Limitations and future research 
This study’s limitations and findings suggest directions for 
future research. That some of our results may be due to the 
impacts of trait, or unmeasured motivations for play 
suggests additional measures that should be employed when 
exploring the link between video game play and wellbeing 
(e.g. measures of resilience or personality). Further 
investigation in this area would also benefit from expanding 
on mode of play to include the great diversity of 
experiences available to social players and exploring the 
experiences of solitary players in greater depth. Similarly, 
while we used the current favourite game as a 
representative proxy for all of a player’s recent video game 
play, it would be useful in the future to explore these 
questions with a more nuanced and detailed understanding 
of what kind of social mode had been played, e.g. team 
deathmatch, horde mode, etc.  
It should also be noted that while our findings show 
wellbeing benefits associated with specific modes of play 
and player experience we also found amount of play to have 
a negative relationship with wellbeing. However, our study 
involved participants with large variations in amount of 
play. Additionally, amount of play was found to be 
positively showing that most players were playing a small 
or moderate amount with a minority of players playing a 
lot. It is not possible to know from the regression analysis 
(and beyond scope for the current paper) where any ‘tipping 
point’ might exist between amount of play and wellbeing. 
Additionally it may be that low levels of play are associated 
with positive outcomes [5, 6], and higher levels of play 
associated with negative outcomes. The use of self-report 
also brings into question how accurate the amounts reported 
are, and indeed, the accuracy of the recall of the game play 
experience. The survey method however, was chosen to 
allow collection of a large sample of cross-sectional data 
(people playing on a wide range of platforms and devices). 
The use of logged amount of play data in future research 
would do much to clarify this finding.   
As noted above, the use of the survey method has its own 
inbuilt limitations - specifically, the inability to determine 
the direction of causation limits interpretation of the results 
in the current study. Future work employing longitudinal or 
experimental methods should explore some of the questions 
raised in the current study (for example, whether play with 
known or unknown others impacts on measures of 
wellbeing or reflects the pre-existence of different levels of 
wellbeing). Given the nuance of the social experience, 
qualitative exploration of player motivation and experiences 
would also be of great benefit.  
CONCLUSION 
The comparison of solitary and social modes of play has 
provided insights that suggest different pathways to 
wellbeing, and potentially the need for different strategies 
in order to heighten player satisfaction or increase player 
retention. Solitary play is higher in autonomy and presence, 
while the wellbeing of solitary players is positively 
associated with the experience of autonomy in game play. 
Social players are higher in relatedness and their wellbeing 
is associated with mode of play and the experience of 
bridging social capital. Social modes of play differ also in 
terms of relatedness, bonding social capital and bridging 
social capital. Both social and solitary players experience 
lower wellbeing with greater amounts of play and greater 
wellbeing with age. Psychological need satisfaction and 
social capital both present means of understanding how 
wellbeing is accessed in game play, while a number of key 
directions for future research around mode of play have 
been identified.  
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